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Introduction
At the University of Cape Town (UCT), the Department of Information Systems has had strong growth over the last few years. Situated in the Faculty of Commerce, it has over 200 third year Information Systems (I.S.) majors and 90 fourth year (honors) students. Until the third quarter of 2001 local demand for I.S. positions has far exceeded the supply, and a large number of graduates have also taken up good job offers internationally. Research (and basic course demographics) showed that although there were similar numbers of male and female students commencing a Commerce or Business Science degree, a much lower percentage of females than males chose to major in I.S. A similar pattern existed with students whose first language was not English, and who had been disadvantaged by the previous apartheid educational system. Given the prevailing shortage of I.S. graduates it made sense to investigate why these differences existed, and to attempt to improve this situation.
This research commenced in 1998 with a study (Hart et al., 1999) carried out on students at the University of Cape Town. Some 360 students in four courses from 1st to 3rd year were questioned about the difficulty and familiarity of I.S. topics and areas, and their attitudes towards various career characteristics. It followed prior work of von Hellens et al. (1998) in Australia. As in a number of previous studies in different countries, gender, cultural aspects and prior computer experience were found to play a significant role in responses. From 2000 onwards, further data was collected on first year students at various points of their introductory I.S. course, and in 2001 further studies were undertaken of 1st to 4th year university students and senior school students. This paper focuses on an aspect of that research. It investigates the knowledge and perceptions that senior school students have of Information Systems, and how this can influence their selection of I.S. as a major at university. It shows how certain groups are more affected than others. An intervention to inform school students about I.S. is described, and the resulting differences in perceptions and in study and employment intentions are examined. The current level of switching from other majors to I.S. at university is noted, and the main influencers of decisions on enrolment in university majors are discussed. Conclusions are drawn on obtaining a better solution to the development of I.S. skills from all sectors of the South African population.
Prior Research
Much research has been carried out internationally on attitudes to computers and their use in different situations. These attitudes and the choices of whether to study in a computer-related area have often been shown to be affected by a common set of factors. Although some studies have shown no differences, gender has often been an important discriminator at school and university level (Shashaani, 1994; Taylor & Mounfield, 1994; Corston & Colman, 1996; Von Hellens et al., 1998 , Trauth et al., 2000 Staehr et al., 2001) . Females usually have a lower computer self-efficacy (Bandura, 1986; Compeau & Higgins, Material published as part of this journal, either on-line or in print, is copyrighted by the publisher of Informing Science. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Editor@inform.nu to request redistribution permission.
1995; Divine & Wilson, 1997) than males, resulting in relatively fewer wishing to study Computer Science or I.S. Culture, race and first language are also often responsible for different attitudes to computing (Martin et al., 1992; Sacks, 1993; Busch, 1995; Sensales & Greenfield, 1995; Nielsen et al., 1997; Chrisholm et al., 1998; Gupta & Houtz, 2000) . Prior experience of some sort with computers is usually a positive influence (Knezeck et al., 1993; Gos, 1996) , and the maturity of students (Nielsen et al., 1997) can play a role. The influence of teachers, family and friends (Gupta & Houtz, 2000) is also important. These factors are captured as demographic variables in the two studies to be discussed below.
The Schools Survey
It was apparent that many students arrived at UCT not knowing what I.S. was, or that one could study it, let alone major in it. Apart from further exploring the perceptions of university students, it was felt that a study further back in the "supply chain" could be useful. An opportunity presented itself in May 2001, when the university had an "Open Day", attended by students close to school-leaving age from local schools. Like many UCT departments, Information Systems had a display area in which to inform school attendees about their subject, and answer questions. This year they decided to provide a broader coverage of the area, with posters, brochures, typical course deliverables such as systems documentation, research reports, and a video presentation. Given the 1998 research, posters also noted the scope for creativity, and the fact that I.S. students didn't have to be male or have prior computer experience.
A questionnaire was also distributed, with a prize of free software as an incentive. It aimed to measure the knowledge and perceptions students had about I.S. and other subjects on arrival at the Open Day, and then see whether the additional information provided by the Department of I.S. had changed their knowledge or study intentions. It was designed for easy completion, largely by circling options. Although the methodology has some inherent limitations regarding accuracy of the data generated, it was felt that much value could be gained by comparing the results for different subsets of the data. Students were also told to complete the form as accurately as possible, to give their personal views, and that there were no "right" answers. Forms were returned to a box manned by staff. Most of the 252 forms returned appeared to be well completed, and they came from 67 different schools.
School Student Demographics
Although the objective was to ascertain the perceptions of the school-going population as a whole regarding I.S., the primary focus was on the subgroups who were underrepresented in IS major courses, namely females and "previously disadvantaged" groups. Prior to the arrival of democracy in South Africa most students from the African (black), "coloured" and Asian groups were given separate and generally inferior education. UCT has always had a relatively large number of students from all race groups, and at present white students comprise less than half of those entering university and the Commerce Faculty. Commerce entrants are split equally between males and females. The Open Day population, and those completing the questionnaire, turned out to be skewed towards the subgroups of most interest, previously disadvantaged and female students. While this was technically unrepresentative of the total population, this did not matter when contrasting subgroups, and it provided a more efficient sample. The split was:
Gender: Females (67%), Males (33%) Race:
Black (54%), Coloured / Asian (34%), White (12%) Schools: Previously Disadvantaged (62%), Advantaged (38%) Grade: Grade 12 (final) (63%), Grade 11(22%), Grade 10 (15%)
It can be seen from the above that there are now a large number of "previously disadvantaged" students attending "previously advantaged" schools. Under apartheid these schools catered only for white students, although some private schools served all races.
Responses to the first question "How comfortable are you about working with a computer?" are shown for different subgroups in Figure 1 . In all cases 50% or more are "quite happy" or "love it", indicating a reasonable experience level, while virtually none are "scared to". The greatest existing usage is not surprisingly among whites in advantaged schools.
Familiarity with Concepts
The next question started "Before you came to this Open Day, had you heard of," and tested familiarity with certain terms, to see how relatively well known "Information Systems" was. Students could answer "yes", "no" or "unsure," and the "%yes" results are shown in Table 1 . Computer Studies is a school subject (taken by relatively few, mostly white students), Computer Science is a major in the Science Faculty at UCT, Information Science is only found at UCT in conjunction with Library programs, and Information Studies does not exist as a specific degree or major. All of the terms were relatively more familiar to whites, males and those from previously advantaged schools. As a group the lowest recognition came from the black (African) students. This could partially be affected by most not having English as first language. In every group Information Systems is less familiar than Computer Science, Computer Studies, Information Technology and I.T., and I.S. comes in much lower still. The percentage overall who were "unsure" (not shown here) was highest for Information Studies (24%) and I.S. (17%). This vali- 
Major Interests Prior to Open Day
Next, respondents were asked to circle one or more subjects they had thought of majoring in before Open Day (see Table 3 ). "Computers" was listed as a general term, and I.T. has only in the last two years been used as a program name in the Computer Science Department, and is probably in most cases taken as a general area. Accounting, Economics, and Management Studies are other departments in the Commerce Faculty, and Human Resources, Marketing, Finance, Law and other majors are streams in Management Studies. It can be seen that relatively fewer females, black students, and those at previously disadvantaged schools intended to register for Information Systems.
Value of Informing Students
It was important to find out to what extent individual respondents had been informed by the video presentations, posters and brochures in the I.S. room at Open Day. This would be used as a mitigating variable when comparing before and after views. Roughly one third said they had both watched the presentations and read the posters or brochures, one third had done either of the two and one third neither. When asked "At Open Day, have you learnt more about: (various subjects)", students in general gave the results in the top part of Table 4 . If answers are restricted to only those who had watched presentations and read the posters, the results in the lower part of Table 4 are very encouraging. The percentage learning "a lot" has increased from 32% to 60%, and learning "nothing" has decreased from 22% to 3%.
Segmenting Students into "Informed" and "Uninformed"
Further questions looked at current student opinions, after the input students had received from the Department of Information Systems and other departments at the Open Day. The first was "Do you want to major in I.S.?" with respondents able to answer "yes", "no" or "uncertain". To analyze the impact that the Open Day information had had, replies were carefully segmented. The pre-Open Day question had allowed students to ring one or more possible major subjects. They could, for example, have ringed Accounting and Information Systems, or Management, Marketing and Finance.
The data was split into those who had ringed I.S. before the Open Day (with or without other subjects), and those who had not ringed I.S., but had chosen other subjects. It was also split between the "informed" (those who had seen the poster or brochure data and/or watched the presentations), and the "uninformed" (those who had done neither). The "informed" who had previously not ringed I.S. were now asked whether they wanted to major in I.S., with results given in Table 5 . The first part of Table 5 compares the responses of the "not informed" to the "informed" In both cases students who had said that they had not thought of doing a degree majoring in I.S. prior to the Open Day are now wishing to or are wavering. Of those that have been informed about I.S., 29% would now like to major, and only 17% now say "no". There is a 17% swing to "yes" from the "not informed" and 36% of them are now unsure. It could be suggested that some students indicated they wanted to major in I.S. now as they thought it would please the I.S. Department (and give them a better chance of winning the competition!). There is likely to be a fair element of this, but it is also likely that the new knowledge of the fact that I.S. existed, offered training in computerrelated subjects in the Commerce Faculty, and was mentioned favourably by friends at the Open Day who were "informed" had also positively affected their thinking. There is a significant difference at the 0.01% level between those who were informed, and those who weren't, with only 17% of the informed now definitely not wishing to major in I.S., compared with 47% of the uninformed.
(Chi-squared = 17.03 with 2 d.o.f., p=0.0002)
Effect of Informing on the Choice of Major
The second part of Table 5 deals with only those students who hadn't previously considered I.S. and who have now been "informed". Cases where students had previously ringed I.S. as well as other majors are excluded. It shows a high percentage of people considering switching from the more widely known majors of Accounting or Economics to I.S. (It is possible that many of these are students who did not have particularly strong feelings for these subjects and were therefore more willing to explore alternatives). There are potential converts from Computer Science, and a large proportion of those who had previously indicated the broad area of "computers" and "I.T.", are wanting to change to I.S. In each case fewer than 20% now say "no" to I.S. as a major, but there is now a great deal of uncertainty -45% to 70% now have something to consider.
Looking at the demographics, males (42%) appear more willing to convert to I.S. than females (17%), but there is a huge uncertainty factor (60%) amongst the females. There may be various reasons for this, but it appears as if there is an important need for some reinforcement in their minds of the value of an I.S. major. The strongest apparent conversion of all comes from the black students, with 57% now saying yes, and 40% being unsure, while a third of the few white students are now unsure. There is also a relatively strong interest shown in moving to I.S. from those attending previously disadvantaged schools.
What about those who had ringed I.S. as one of their possible majors before Open Day? Of the 6 who didn't get "informed", half remained positive and half were now uncertain, while out of 33 who became "informed", 22 still said "yes", and the remainder were now uncertain. They were obviously subject to similar information from various other university disciplines, and it is interesting that not a single "no" was registered.
Previously not majoring in I.S. Employment in I.S.
Respondents were also asked "Would you like to be employed in I.S.?" Overall 42% said "yes", while 40% were uncertain (for the informed group these figures were 46% and 44%). Table 6 shows the results for various subgroups. In general there was a slightly higher percentage wanting to be employed in I.S. than wanting to major in it, with correspondingly reduced uncertainty. The characteristics of an I.S. job that apparently appeal to respondents are discussed in other research.
Changing Majors at University
In 2001 another study was carried out at UCT into the perceptions of students regarding I.S. study and employment. One question asked 266 students from 1st to 4th year whether they had changed majors. The top part of Table 7 shows what percentage of the students had switched from other majors, the most common being Accounting and Computer Science. The second part summarizes the percentage of various groups who have switched to I.S. from other subjects. Those most affected were females, nonEnglish speakers, and those with no prior computer experience. Race was not asked in this survey, and language was used as a rough cultural surrogate -English is not the first language of most of the black students.
The major influencing factors on students' careers were also requested, and can be seen in Table 8 . These are seen to be friends for males and for English speakers, parents for females, and career development centers for nonEnglish speakers. The category "other" also included many references to other relatives such as siblings, cousins etc. A different approach is clearly needed for each of the student categories.
Conclusions and Recommendations
This research indicates that people given improved information on a discipline may have greatly changed intentions of majoring and working in that area. Specifically it reveals that the prevalent lack of knowledge in the previously disadvantaged and female communities in South Africa about the existence or characteristics of I.S. can be relatively easily compensated for, and that this can have a strong influence on students' stated choice of major subject.
Many school students are given no information and encouragement to study computer-related subjects, and when they are, there is often only awareness of the more technical Computer Science degree. Many females in particular feel they are not suited to Computer Science and choose other areas like Accounting. Some embarking on a Computer Science course wish to change midway through their degree to Information Systems.
To attract an increased percentage of female students, a two-stage process is required. Although informing them about I.S. has created many more "yes" responses, the major shift is from "no" to being unsure. This requires further positive reinforcement, and the second study shows that parents are the main influence here. Unless they are informed as well, much of the uncertainty is likely to revert to a "no". Role models can also help here. At UCT the I.S. Department is presently exhibiting its 4th year systems projects in the main library, with photos showing how well females are represented in the winning teams. In fact, two of the top three this year were female students. The "newly informed" black students show much enthusiasm, and it appears as if this would result in many more applications to study I.S. A serious problem here is that the Commerce Faculty requires candidates for any degree to have Grade 12 mathematics of a suitable level. Under the previous government's educational system very few black students studied mathematics, and this is taking a long time to rectify. That is a hurdle which needs overcoming. One approach that has been used by UCT for some time is to recruit students who have potential, even if their official school-leaving results do not satisfy the usual criteria. They are then given a special extended program to follow, with additional tutoring. Unfortunately some schools have also not had a very positive attitude towards females studying mathematics. It is therefore also most important, particularly in the previously disadvantaged schools, for teachers and vocational guidance staff to have a reasonable knowledge of I.S. and its opportunities and educational requirements. A video and CD-ROM have been made by the Department of Information Systems where students of different backgrounds themselves discuss I.S., their experiences in studying it, and career opportunities. As a start these have been distributed to a number of local schools and career centers, and there are further plans for its exposure in other ways. 
